Effortful Control Moderates Bidirectional Effects Between Children's Externalizing Behavior and Their Mothers' Depressive Symptoms by Choe, Daniel E. et al.
Effortful Control Moderates Bidirectional Effects Between Children’s
Externalizing Behavior and Their Mothers’ Depressive Symptoms
Daniel E. Choe, Sheryl L. Olson, and Arnold J. Sameroff
University of Michigan
This study examined bidirectional associations between mothers’ depressive symptoms and children’s
externalizing behavior and whether they were moderated by preschool-age effortful control and gender.
Mothers and teachers reported on 224 primarily White, middle-class children at ages 3, 5, and 10. Effortful
control was assessed via behavioral battery and mother ratings. Structural equation modeling indicated that
maternal depressive symptoms at child age 3 predicted more externalizing behavior at age 10 among children
with low effortful control and among boys. Externalizing behavior at age 3 predicted fewer depressive symp-
toms at the age 10 assessments among mothers of children with high effortful control. Boys with suboptimal
self-regulation exposed to high levels of maternal depressive symptoms were at greatest risk for school-age
behavioral problems.
Our goal was to advance understanding of bidirec-
tional processes involving children’s externalizing
behavior and mothers’ depressive symptoms from
early to middle childhood. Current theoretical per-
spectives emphasize that the progression of chil-
dren’s adjustment problems reﬂects the continuous
interplay between individual characteristics that
children bring to their social interactions and the
quality of social support and resources (Bell, 1968;
Cicchetti & Toth, 1997; Sameroff, 2009). In this arti-
cle we highlight a salient environmental risk to
development, maternal depression, and show how
multiple qualities of individual children interact
with maternal depressive symptoms to inﬂuence
the progression of externalizing problems across
development. In what follows we brieﬂy discuss
prior literature and argue for a conceptual model
that includes multiple child risk characteristics
assessed across development.
Depressive disorders are common among moth-
ers of young children and women of childbearing
age (Kessler et al., 2003; Lovejoy, Graczyk, O’Hare,
& Neuman, 2000). High levels of maternal depres-
sive symptoms increase the risk that young chil-
dren’s disruptive behaviors grow into more serious
school-age conduct problems in later childhood and
adolescence (Campbell, Shaw, & Gilliom, 2000;
Goodman et al., 2011; Shaw, Gilliom, Ingoldsby, &
Nagin, 2003; Weinﬁeld, Ingerski, & Moreau, 2009).
However, because children’s early behavior prob-
lems can elicit negative affect in caregivers, research-
ers have called for concerted efforts to disentangle
bidirectional associations between maternal depres-
sion and child psychopathology (Connell & Good-
man, 2002; Dodge, 1990; Shaw, Gross, & Moilanen,
2009).
In a study of at-risk boys, Gross, Shaw, Burwell,
and Nagin (2009) found that disruptive behavior in
toddlerhood was associated with persistently high
levels of maternal depressive symptoms, which pre-
dicted more antisocial behavior in adolescence.
Bidirectional effects between maternal depression
and boys’ externalizing behavior were found across
development, such that high levels of one risk
factor were associated with heightened levels of the
other (Gross, Shaw, & Moilanen, 2008; Shaw et al.,
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2009). In a toddler-age sample that included girls,
noncompliance at age 2 predicted more of mothers’
depressive symptoms, which in turn predicted
higher levels of externalizing behavior when chil-
dren were 4 years old (Gross, Shaw, Moilanen,
Dishion, & Wilson, 2008). Similarly, maternal
depressive symptoms and children’s behavioral
problems have been shown to increase and
decrease in concert with one another (Nicholson,
Deboeck, Farris, Boker, & Borkowski, 2011).
Although these studies illustrated bidirectional pro-
cesses reinforcing adjustment problems in mothers
and children, they all focused on at-risk, low-
income families. Questions remain as to whether
these ﬁndings generalize to middle-class families
facing fewer risks and less severe pathological
symptoms. Moreover, most young children who are
exposed to maternal depression or demonstrate
early externalizing behavior do not progress to
more severe forms of maladjustment (Campbell
et al., 2000; Olson, Sameroff, Lunkenheimer, &
Kerr, 2009). Child self-regulation may inﬂuence this
process by facilitating coping responses and reduc-
ing children’s vulnerability to negative effects of
maternal depression. Few studies, however, have
examined whether children’s self-regulation moder-
ates child evocative effects on maternal depression,
or how mothers’ depressive symptoms develop
over time in relation to children’s externalizing
behavior. As shown next, individual differences in
early self-regulation may play an important moder-
ating role in the development of bidirectional asso-
ciations between maternal depressive symptoms
and child externalizing behavior.
The Role of Children’s Effortful Control
Child effortful control (EC), a set of temperament-
based self-regulatory abilities inversely associated
with externalizing problems (Posner & Rothbart,
2000), has been shown to moderate effects of contex-
tual risk factors on child adjustment problems
(e.g., Lengua, 2002). Children’s EC is deﬁned as the
capacity to voluntarily inhibit a dominant response
and initiate a subdominant response (Kochanska &
Aksan, 2006; Rothbart & Bates, 1998). EC differs
from other constituents of self-regulation (e.g., auto-
matic regulatory processes for arousal) in that its
central feature is the executive control of attention
and inhibition of emotional and behavioral impulses
to facilitate goal-directed behavior (Posner & Roth-
bart, 2000). Although children’s EC emerges in late
infancy and develops rapidly between the ages of 2
and 6 (Bell & Deater-Deckard, 2007; Rothbart &
Bates, 2006), individual differences in EC remain
moderately stable through early to middle child-
hood (Kochanska, Murray, & Harlan, 2000). The
stability of EC, and its role in the selection, coordina-
tion, and storage of information, suggests it is a criti-
cal part of children’s socialization, personality, and
psychopathology (Bell & Deater-Deckard, 2007).
Consistently, young children with high levels of
externalizing problems have been found to manifest
low levels of EC (Eisenberg et al., 2005; Martel &
Nigg, 2006; Olson, Sameroff, Kerr, Lopez, & Well-
man, 2005; Rothbart & Bates, 2006). Studies also
have linked suboptimal levels of children’s EC to
high levels of maternal depressive symptoms
(Lengua, Bush, Long, Kovacs, & Trancik, 2008;
Sektnan, McClelland, Acock, & Morrison, 2010).
Children with low EC have more difﬁculty manag-
ing their reactivity to stressors and are more likely
to experience excessive levels of arousal, which may
contribute to attention problems and failures inhibit-
ing inappropriate impulses. Poorly regulated chil-
dren also tend to be more dependent on parental
support to manage their arousal (Sameroff, 2000;
Sroufe, Duggal, Weinﬁeld, & Carlson, 2000), which
mothers with depressive symptoms are less likely to
provide (Choe, Olson, & Sameroff, in press; Lovejoy
et al., 2000). Mothers’ frequent negative emotions
and unresponsiveness may upset or anger their chil-
dren, leading to further dysregulation of negative
affect and associated adjustment problems, such as
inattention and oppositional behavior. Therefore,
children with low EC may be more prone to devel-
oping externalizing problems when their mothers
experience depressive symptoms that compromise
the quality of interactions with young children.
Conversely, high levels of EC in the preschool
and early school years have been found to protect
children from contextual risk factors for externaliz-
ing problems (Lengua, 2002; Lengua et al., 2008).
Although high levels of EC alone are not sufﬁcient
to prevent behavioral problems (Olson et al., 2005),
they provide children some control over their re-
activity to stressful experiences. For example, ade-
quate levels of EC have been linked with more use
of active coping, less use of avoidant coping (Len-
gua & Long, 2002), and less intense expressions of
negative emotions, such as anger and fear (Bell &
Deater-Deckard, 2007). Young children, who are
well regulated, therefore, utilize coping abilities and
emotion regulation skills that may buffer them from
some harmful consequences of maternal depression.
Children with poor EC may be more vulnerable
to adverse effects of maternal depression, but even
mild levels of externalizing behavior may be
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sufﬁcient to worsen mothers’ depressive symptoms.
Thus, we expected that child externalizing behavior
would be associated with more maternal depressive
symptoms regardless of levels of EC. Demonstrating
that maternal depressive symptoms are exacerbated
by both children’s externalizing behavior and lack
of self-regulation can inform understanding of risk
factors for maternal depression. However, few stud-
ies have examined associations between maternal
depressive symptoms, child externalizing behavior,
and EC, simultaneously. As shown next, we also
must attend to the gender of the child, as all of the
risks we have discussed are overrepresented in
boys.
The Role of Child Gender
Differences between girls and boys in the devel-
opment of externalizing problems and self-regula-
tion warrant attention to gender as a moderator of
environmental risks to development (Else-Quest,
Hyde, Goldsmith, & Van Hulle, 2006). Girls tend to
have more advanced EC and fewer externalizing
problems than boys in early childhood (Deater-Dec-
kard, Dodge, Bates, & Pettit, 1998; Olson et al.,
2005). Some research suggests that boys are more
adversely affected by maternal depression than
girls, although the evidence is inconclusive (Connell
& Goodman, 2002; Cummings & Davies, 1994;
Davies & Windle, 1997). Furthermore, we know
little of how the interaction between maternal
depression and child self-regulation contributes to
gender differences in externalizing problems. It is
possible that girls’ higher self-regulation relative to
that of boys protects them from contextual risk fac-
tors for externalizing problems. For example, EC
has been shown to mediate effects of harsh disci-
pline on child externalizing behavior across the
preschool-to-kindergarten transition for boys but
not for girls (Chang, Olson, Sameroff, & Sexton,
2011). For these reasons, child gender was exam-
ined in major analyses to test for differences in the
effects of maternal depression and child EC on
externalizing behavior.
The Current Study
This longitudinal study of a relatively large com-
munity sample of boys and girls included data
collected via multiple methods and from different
informants when children were ages 3, 5, and 10.
We hoped to extend prior evidence of bidirectional
associations between maternal depression and child
externalizing to predominantly White, middle-class
families and contribute evidence of moderation by
child self-regulation and gender. The ﬁrst aim of this
study was to test for bidirectional effects between
maternal depressive symptoms and child externaliz-
ing. We hypothesized that mothers’ depressive
symptoms and children’s externalizing behavior
would predict higher levels of each other. The sec-
ond aim was to test whether preschool-age levels of
EC moderated bidirectional effects between mater-
nal depressive symptoms and child externalizing
behavior. We hypothesized that maternal depressive
symptoms would predict high levels of externaliz-
ing behavior among children who had low levels of
EC in the preschool years, but not among children
who had high levels of EC. Child externalizing
behavior was expected to predict more maternal




This study included 224 children (47% girls),
mothers, and a subsample of teachers selected from
a larger ongoing longitudinal study of 241 children
focused on the development of school-age behav-
ioral problems (Olson et al., 2005). Among partici-
pating children, 85% were White, 8% were biracial,
5% were Black, and 2% represented other racial–
ethnic groups. During recruitment from 1999 to
2001, 44% of mothers and 30% of fathers reported a
bachelor’s degree as their highest level of education
and another 39% of mothers and 46% of fathers
reported receiving graduate or professional training.
Hollingshead (1979) four-factor scores for family
socioeconomic status (SES) were created with levels
of occupational status and educational attainment of
parents living in the household during recruitment.
Family SES scores ranged from 22 to 66 (M = 54.41,
SD = 10.98) representing the top four of ﬁve social
strata in the Hollingshead system. Most families
(87%) resided in the two highest social strata. The
average annual family income was between $60,000
and $70,000 [$10,000–$100,000+]. Seventeen mother–
child dyads were excluded from this study due to
missing data on major study variables.
Procedure
Families with preschool-age children were
recruited to represent the full range of scores for the
Externalizing Problems scale of the Child Behavior
Checklist for Ages 2–3 (CBCL 2/3; Achenbach,
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1992) completed by the mother, and children with
moderate to high levels of externalizing behavior
scores were oversampled. Speciﬁcally, 66 children
(30%) received ratings in the borderline clinical
range (T = 60–63) and 27 children (12%) received
ratings in the clinical range (T > 63). None of the
families who volunteered to participate experienced
extreme economic hardship deﬁned as family
income below the federally designated poverty
level. This middle-class sample allowed investiga-
tors to focus on parental inﬂuences on development
with minimal confounds of environmental adver-
sity. Children with chronic health problems, physi-
cal disabilities, or severe cognitive deﬁcits were
excluded.
A female social worker interviewed mothers in
their homes to collect demographic information and
administer a packet of questionnaires assessing
children’s behavioral adjustment and mothers’ psy-
chological distress. Part of the interview focused on
mothers’ adjustment to parenting. Mothers who
expressed strong emotional distress via ratings and/
or interviews were helped to ﬁnd referrals for mental
health care. Home interviews were conducted during
the ﬁrst two assessment points. Data collection for
the third assessment was carried out entirely online
through electronic questionnaires. In addition, chil-
dren’s teachers were asked to provide ratings of child
adjustment problems at all assessment points. Moth-
ers and teachers completed questionnaires at Wave 1
(W1) when children in this study were about 3 years
old (Μ = 3.15 years, SD = .23), at Wave 2 (W2) when
children were about 5 years old (Μ = 5.29 years,
SD = .22), and at Wave 3 (W3) when children were
about 10 years old (M = 10.46 years, SD = .60). Fam-
ilies were paid modestly for participating. About
80% of children’s preschool teachers provided
ratings of child externalizing behavior at W1, 83% in
the early school years at W2, and 83% in middle
childhood at W3. Teachers received gift certiﬁcates
for their participation.
Self-regulation was assessed by graduate student
testers when children were about 3.5 years old
(Μ = 3.45 years, SD = .17) in 3- to 4-hr behavioral
assessments at a local preschool on Saturday morn-
ings. Appointments were scheduled during home
visits, so Saturday visits were a few months after
mothers were initially assessed. Children participat-
ing received small gifts.
Measures
Maternal depressive symptoms. Mothers were
administered the Brief Symptom Inventory (BSI)
self-report measure of adult psychological distress
(Derogatis, 1993). Mothers rated their levels of dis-
tress in the last week to 53 items using a 5-point
scale: 0 = not at all to 4 = extremely. This study only
includes the Depression scale, which consisted of six
items (Ma = .81) assessing dysphoric mood, loneli-
ness, feeling blue, lack of interest in things, suicidal
ideation, and feelings of worthlessness and hopeless-
ness. Evaluation of the BSI’s Depression scale in a
large psychiatric population produced high internal
consistency (a = .85), test–retest reliability (rtt = .84),
and a correlation of .95 with the Depression scale of
the Sympton Checklist–90–R (SCL–90–R), from
which the BSI is derived (Derogatis & Fitzpatrick,
2004). Both scales have been well validated in
research examining a range of conditions. The BSI’s
Depression scale has comparable levels of internal
consistency, rigor, validity, sensitivity, and speciﬁc-
ity as other widely used depression measures (Sak-
akibara, Miller, Orenczuk, Wolfe, & SCIRE Research
Team, 2009).
Mothers reported a wide range of depression
scores when compared to the BSI’s subscale norms
for nonpatient adult females (Derogatis, 1993). At
each assessment, mothers reported an average
depression score (M = .26) close to the 60th percen-
tile for nonpatient women (T = 52). Across assess-
ments, around 45% of mothers reported zero
depressive symptoms, about 16% scored at the 50th
percentile (T = 50), about 20% scored around the
70th percentile range (T = 54–57), and approxi-
mately 12% scored at or above the 84th percentile
(T > 59). Twelve mothers (5%) did not report this
information at W2, and 42 mothers (19%) did not
report this at W3.
Externalizing behavior. Teacher-report raw scores
for Externalizing Problems scales were used to
assess children’s externalizing behavior. Preschool
teachers at W1 completed the Caregiver–Teacher
Report Form for Ages 1½–5 (CTRF; Achenbach,
1997). The CTRF’s Externalizing Problems scale
(a = .96) consisted of two correlated subscales
(r = .79, p < .001): 17-item Attention Problems
(a = .92) and 23-item Aggressive Behavior (a = .94).
Teachers at W2 and W3 completed the TRF for
Ages 6–18 (Achenbach & Rescorla, 2001; Achen-
bach, Dumenci, & Rescorla, 2002). The TRF’s Exter-
nalizing Problems scale (Ma = .94) consisted of two
correlated subscales (Mr = .76, p < .001): 12-item
Rule-Breaking Behavior (Ma = .65) and 20-item
Aggressive Behavior (Ma = .95).
Mother-reported raw scores from Externalizing
Problem scales on the CBCL 2–3 at W1 (Achenbach,
1992) and the CBCL 6–18 at W2 and W3 (Achen-
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bach & Rescorla, 2001; Achenbach et al., 2002) were
solely used to contrast to teacher ratings to examine
overlap in perceived severity. At W1, mothers rated
about 30% of children in the borderline clinical
range (T = 60–63) and 12% of children in the clini-
cal range (T > 63) of the Externalizing Problem
scale. In contrast, teachers rated only 7% of children
in the borderline clinical range and 11% of children
in the clinical range. Mother and teacher ratings at
W1 were only marginally correlated (r = .15,
p = .052). At W2, mothers rated 6% of children in
the borderline clinical range and 8% of children in
the clinical range, and similarly teachers rated 6%
of children in the borderline clinical range and
almost 11% of children in the clinical range. Infor-
mant ratings were positively correlated at
W2 (r = .51, p < .001). At W3, mothers rated 6% of
children in the borderline clinical range and 10% of
children in the clinical range, and similarly teachers
rated 5% of children in the borderline clinical range
and 9% of children in the clinical range. Informant
ratings were positively correlated at W3 (r = .61,
p < .001). Mother ratings were not used in main
analyses to reduce both shared informant variance
and potential reporting biases associated with
maternal depression (Goodman & Gotlib, 1999).
Although mother and teacher ratings of child exter-
nalizing behavior differed initially, ratings con-
verged over the course of the study.
Effortful control. EC was assessed with a behav-
ioral battery and mother report. Child temperament
was assessed by mother report at W1 using an
abbreviated version of the Children’s Behavior
Questionnaire (CBQ; Ahadi, Rothbart, & Ye, 1993).
CBQ scales for inhibitory control (a = .72, 13 items)
and attentional focusing (a = .85, 14 items) repre-
sented constituents of temperament most closely
related to EC (Rothbart & Bates, 1998). Standard-
ized scores for inhibitory control and attentional
focusing were summed with the total score from a
toddler-age behavioral battery consisting of six
tasks that assessed individual differences in EC
(Kochanska, Murray, Jacques, Koenig, & Vandege-
est, 1996). Scores for each task (described in online
Supporting Information Appendix S1) were stan-
dardized and summed into a total EC behavioral
score (a = .70).
Inhibitory control and attentional focusing
(r = .44, p < .001), inhibitory control and EC behav-
ioral score (r = .33, p < .001), and attentional focus-
ing and EC behavioral score (r = .27, p < .001) were
all positively correlated, standardized, and summed
into a composite score of preschool-age EC. Multi-
ple assessment methods of temperament compen-
sate for weaknesses unique to parent ratings and
observational data and provide more valid and
comprehensive measures of self-regulation (Roth-
bart & Bates, 1998). The composite score of W1 EC
was dichotomized by median split to create two
groups of 112 children referred to as the well-
regulated children and the poorly regulated chil-
dren. This dichotomous EC group variable was
used in structural equation modeling (SEM) to test
for moderation. The continuous composite score of
W1 EC was used in an alternative test of modera-
tion using interaction terms in SEM.
Results
Overview of Data Analysis
Preliminary analyses using SPSS 19 examined
sample attrition, missing data, and descriptive sta-
tistics of study variables within the full sample and
by each gender and EC group. SEM was conducted
with Mplus 6 with maximum likelihood with
robust standard errors, a missing data estimator for
non normally distributed data (Muthen & Muthen,
2010). As shown in Figure 1, a transactional model
was estimated with data on maternal depressive
symptoms and child externalizing behavior across
three time points. It consisted of ﬁrst- and second-
order lagged effects (A’s and B’s) that estimated
stabilities of constructs, ﬁrst- and second-order
cross-lagged effects (C’s and D’s) that estimated
their prediction of one another over time, and three
within-time error covariances (E’s) that estimated






















Figure 1. This structural equation model examines the continuity
(A’s and B’s) and bidirectional effects (C’s and D’s) between chil-
dren’s externalizing behavior (EXT) and mothers’ depressive
symptoms (MD) across the preschool years at age 3 (W1), the
early school years at age 5 (W2), and middle childhood at age 10
(W3). E’s represent covariances between residual terms (e’s)
accounting for shared error variance from similar times of mea-
surement.
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measurement. After estimating the model with the
full sample, multiple-group SEM was conducted to
test for moderating effects of gender. We then
included gender as a covariate in a multiple-group
model comparing well-regulated to poorly regu-
lated children, which provided a test of moderation
by preschool-age EC. We then conducted an alter-
native test of moderation in SEM using interaction
terms between EC and other W1 variables.
Attrition and Missing Data
Approximately 91% of the sample continued to
participate in the study at W3, while 21 families
stopped participating mainly due to family reloca-
tion. Families who left the study reported a lower
average annual household income at recruitment
(M = 7.50; $40,000–$50,000) than families who
remained in the study (M = 9.46; $60,000–$70,000),
t(20) = 2.09, p = .049. Teacher ratings of child exter-
nalizing behavior were missing at W1 for 44 children
(20%), and 38 children (17%) at W2 and W3. Children
missing teacher ratings at W2 were more likely to
have lower teacher ratings of externalizing behavior
at W1 (M = 6.94) than children who had these data
(M = 10.78), t(61) = 2.01, p = .049. Mothers who
did not report their depressive symptoms at
W3 (M = 8.22) had a lower annual family income at
recruitment than mothers who reported these data
(M = 9.53), t(51) = 2.14, p = .037. Although some
missing data and attrition were systematic, nonran-
dom effects were modest and did not appear to
violate assumptions of our missing data estimator,
maximum likelihood with robust standard errors.
Descriptive Statistics
Table A1 in the Appendix shows correlations
and descriptive statistics of variables for the full
sample. As reported in earlier studies of this sam-
ple, girls had higher levels of EC at W1 and lower
levels of externalizing behavior than boys (Olson
et al., 2005). W1 EC was negatively associated with
externalizing behavior at all assessments. Support-
ing expectations of bidirectional effects, some
assessments of maternal depressive symptoms and
child externalizing behavior were positively associ-
ated with one another. Distribution values indicated
potential problems of positive skewness for all
assessments of maternal depressive symptoms and
W2 externalizing behavior (skewness > 2.5, kurto-
sis > 8.0). Distributions of externalizing behavior at
W1 and W3 appeared positively skewed, but
their values were relatively low (skewness < 2.5,
kurtosis < 6.5). EC scores were normally distributed
(skewness < .51, kurtosis < 1.08). Tables A2 and
A3 in Appendix present correlation tables by gen-
der and by EC group, respectively.
Structural Equation Modeling
Standardized values are presented in the ﬁgures
and text. Reported p values are from unstandard-
ized estimates, which account for standard errors
more accurately than standardized estimates (Kline,
2005). Following Boomsma (2000), SEM results
include values for model chi-square (v2), compara-
tive ﬁt index (CFI), estimated root mean square
error of approximation (RMSEA), and its 90% conﬁ-
dence interval. RMSEA values  .05 indicate a
close approximate ﬁt. CFI values greater than .90
indicate a reasonably good ﬁt (Kline, 2005). Overall
model ﬁt indices are only provided in the ﬁgures
and not in the text, unless the model had no ﬁgure.
We ﬁrst hypothesized that maternal depressive
symptoms and child externalizing would have bidi-
rectional effects in which they would predict higher
levels of each other. We estimated all possible effects
in the transactional model with the full sample,
v2(0) = .00, p < .001, CFI = 1.0, RMSEA = .00. Con-
trary to expectations, no cross-lagged effects between
maternal depressive symptoms and externalizing
behavior were found. R2 values indicated the model
explained 22% of the variance in W2 externalizing
behavior, 29% in W2 maternal depressive symptoms,
44% in W3 externalizing behavior, and 40% in W3
maternal depressive symptoms.
Multiple-Group SEM
Child gender effects. After testing the transactional
model with the full sample, we tested for moderating
effects of child gender. Chi-square difference tests
(Δv2) were used to contrast ﬁt of nested models. One
by one, a structural path was constrained to be equal
for boys and girls and the overall model ﬁt was com-
pared to a model without that constraint. If the
equality constraint worsened the overall model ﬁt, as
indicated by a signiﬁcant Δv2 value, we eliminated it
in the next nested model. If the equality constraint
did not worsen the ﬁt, it was retained in the next
nested model testing an additional equality con-
straint and so forth until the best ﬁtting and most
parsimonious model was identiﬁed. Following these
steps, we identiﬁed a model with a close approxi-
mate ﬁt (see Figure 2). Two structural paths were
estimated separately for boys and girls to achieve
the closest ﬁt. W1 maternal depressive symptoms
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predicted high levels of externalizing behavior at W3
among boys (b = .24, p = .001), but not among girls
(b = .01, p = .935), Δv2(1) = 33.71, p < .001. Girls
had less stable externalizing behavior from W2 to
W3 (b = .41, p < .001) than boys (b = .61, p < .001),
Δv2(1) = 11.37, p < .001. Gender moderated the asso-
ciation between maternal depressive symptoms and
child externalizing behavior, such that mothers’ early
depressive symptoms only predicted boys’ external-
izing behavior in middle childhood, which was more
stable than girls’ externalizing behavior.
High and low effortful control. Next, we entered
gender as a covariate in a multiple-group model that
tested for moderation by child EC. Boys and girls
were coded, respectively, as 0 and 1. Our second
hypothesis was that mothers’ depressive symptoms
would predict high levels of externalizing behavior
only among children with low levels of EC. We
expected the externalizing behavior of children in
both EC groups to predict more of their mothers’
depressive symptoms. Findings partially supported
our hypothesis. The same nested model approach as
the gender analysis produced a close-ﬁtting model
comparing children by their EC at W1 (see Figure 3).
The closest ﬁtting model included two unconstrained
paths estimated separately for well-regulated and
poorly regulated children. As hypothesized, W1
maternal depressive symptoms predicted high levels
of child externalizing behavior at W3 among poorly
regulated children (b = .21, p = .01), but not
among well-regulated children (b = .02, p = .881),
Δv2(1) = 8.69, p < .01. Contrary to expectations for
child evocative effects, well-regulated children’s W1
externalizing behavior predicted low levels of moth-
ers’ depressive symptoms at W3 (b = .13, p < .05),
but these variables were unrelated for poorly regu-
lated children (b = .09, p = .314), Δv2(1) = 5.52,
p < .05. This ﬁnding was explored in a post hoc anal-
ysis reported at the end of the results.
Although not shown in Figure 3, W1 EC also
moderated a gender effect on externalizing behavior
at W3. Male gender predicted higher levels of exter-
nalizing behavior at W3 among poorly regulated
children (b = .28, p < .001), but not among well-
regulated children (b = .02, p = .826), Δv2(1) = 15.34,
p < .001. Thus, boys with low levels of self-
regulation had higher levels of externalizing behav-
ior than girls and well-regulated boys. This extends
our previous ﬁnding that maternal depressive
symptoms predict more behavioral problems in
middle childhood among boys and poorly regu-
lated children by illustrating that low self-regula-
tion is in itself a predictor of boys’ continuing
behavioral problems. R2 values indicated that for
poorly regulated and well-regulated children,
respectively, this model explained 15% and 20% of
the variance in W2 externalizing behavior, 29% and
28% in W2 maternal depressive symptoms, 45%
and 36% in W3 externalizing behavior, and 31%
and 44% in W3 maternal depressive symptoms.
Figure 2. Multiple-group structural equation models results indi-
cate maternal depressive symptoms (MD) at age 3 (W1) predict
high levels of externalizing behavior (EXT) at age 10 (W3), only
among boys (standardized estimates before parentheses,
n = 118). Girls have less stable EXT from ages 5 (W2) to 10 (esti-
mates in parentheses, n = 106). Covariances, residuals, and non-
signiﬁcant paths are not shown. Chi-square difference values
(Dv2) indicate paths that differ by gender, v2(13) = 10.19, p = .68,
comparative ﬁt index = 1.00, root mean square error of approxi-
mation = .00 [.00, .08].
*p < .05. **p < .01. ***p < .001.
Figure 3. Multiple-group structural equation models results indi-
cate maternal depressive symptoms (MD) at age 3 (W1) predict
high levels of externalizing behavior (EXT) at age 10 (W3), only
among poorly regulated children (standardized estimates before
parentheses, n = 112). EXT at age 3 predicts low levels of MD at
age 10, only among well-regulated children (estimates in paren-
theses, n = 112). Covariances, residuals, nonsigniﬁcant effects,
and gender effects are not shown. Chi-square difference values
(Dv2) indicate paths that differ by effortful control group,
v2(18) = 11.66, p = .86, comparative ﬁt index = 1.00, root mean
square error of approximation = .00 [.00, .05].
*p < .05. **p < .01. ***p < .001.
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Moderating effects of child effortful control and gen-
der. We conducted an alternative test of moderation
within a SEM framework that did not dichotomize
EC scores. Dichotomizing continuous variables has
been criticized for losing information about individ-
ual differences and contributing to spurious statisti-
cal signiﬁcance and overestimation of effect sizes
(MacCallum, Zhang, Preacher, & Rucker, 2002). Cen-
tered continuous scores of EC, externalizing behav-
ior, and maternal depressive symptoms at W1, and
their interactions were entered in a transactional
model with externalizing behavior and maternal
depressive symptoms at W2 and W3. Given the sig-
niﬁcance of gender in previous models, we tested for
moderation by EC in a transactional multiple-group
model comparing boys and girls, thus also testing for
moderation by gender.
As shown in Figure 4, no interactions between W1
variables were signiﬁcant. Interactive effects between
W1 EC and W1 maternal depressive symptoms
on W3 maternal depressive symptoms (Mb = .17,
p = .061), and between W1 EC and W1 maternal
depressive symptoms on W2 externalizing behavior
(Mb = .15, p = .079) only trended to signiﬁcance and
were not examined further or shown in Figure 4. A
multiple-group model that estimated all effects
equally for boys and girls provided an acceptable ﬁt,
v2(24) = 41.24, p = .016, CFI = .91, RMSEA = .08
[.04, .12]. The overall ﬁt was improved when we esti-
mated three effects separately by gender (see
Figure 4). Consistent with previous results, boys’
externalizing behavior (b = .58, p < .001) was more
stable than girls’ from W2 to W3 (b = .43, p < .001),
Δv2(1) = 14.83, p < .001. W1 maternal depressive
symptoms predicted high levels of externalizing
behavior at W3 among boys (b = .19, p = .013), but
not among girls (b = –.01, p = .968), Δv2(1) = 5.69,
p = .044. We found that W1 EC predicted low levels
of boys’ externalizing behavior at W3 (b = –.15,
p = .047), but was unrelated to girls’ externalizing
(b = .11, p = .372), Δv2(1) = 4.50, p = .025. Consistent
with previous analyses, an alternative test of moder-
ation showed direct effects of maternal depressive
symptoms on boys’ more stable externalizing prob-
lems. In contrast to initial tests of moderation, no
interactive effects were found, although there were
direct effects of child EC and maternal depressive
symptoms on boys’ externalizing behavior. Collec-
tively, ﬁndings suggested that high EC protected
boys from the adverse effects of maternal depression
and directly reduced boys’ externalizing behavior.
Post hoc analyses. To investigate why well-
regulated children’s W1 externalizing behavior pre-
dicted low levels of mothers’ depressive symptoms
at W3 (see Figure 3), we examined associations
between W1 externalizing behavior and the develop-
mental trajectory of maternal depressive symptoms
in latent growth curve (LGC) models. We report
unstandardized estimates of LGC models to retain
the BSI Depression scale metric, except for correla-
tions among growth parameters and regression co-
efﬁcients, which are standardized for interpretability.
First, we estimated an unconditional LGC model of
maternal depressive symptoms across three assess-
ments and found that they decreased linearly over
time. Second, we regressed the intercept and slope of
mothers’ depressive symptoms on W1 externalizing
behavior in a conditional LGC model and found that
they were unrelated. Third, we estimated a multiple-
group LGC model to identify EC group differences
in growth of mothers’ depressive symptoms and
established invariant growth across EC groups.
Fourth, we tested whether effects of W1 externalizing
behavior on the intercept and slope of maternal
depressive symptoms differed between EC groups.
Only results of this last LGC model are reported, but
all models produced a close ﬁt.
We identiﬁed the best ﬁtting model as one in
which effects of W1 child externalizing behavior
on the slope of maternal depressive symptoms
were estimated separately for each EC group,
v2(12) = 6.86, p = .867, CFI = 1.0, RMSEA = .00 [.00,
.06]. Mothers’ initial levels of depressive symptoms
(intercept = .28, p < .001) and their linear decrease
Figure 4. Multiple-group structural equation models results indi-
cate maternal depressive symptoms (MD) and child effortful con-
trol at age 3 (W1) predict high levels of externalizing behavior
(EXT) at age 10 (W3) only among boys (standardized estimates
before parentheses, n = 118). Boys’ externalizing behavior is
more stable from ages 5 (W2) to 10 than girls’ externalizing
behavior (estimates in parentheses, n = 106). Covariances, residu-
als, and nonsigniﬁcant effects are not shown. Chi-square differ-
ence values (Dv2) indicate paths that differ by gender.
v2(21) = 16.23, p = .757, comparative ﬁt index = 1.0, root mean
square error of approximation = .00 [.00, .06].
*p < .05. **p < .01. ***p < .001.
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over time (slope = .07, p = .052) were negatively
associated (r = .56, p < .001). Mothers with greater
initial depressive symptoms demonstrated a steeper
decrease in symptoms over time. Constraining
effects of W1 child externalizing behavior on the
slope of maternal depressive symptoms worsened
the overall ﬁt, Δv2(1) = 7.79, p = .005. Well-regu-
lated children’s W1 externalizing behavior was not
related to the slope (b = .12, p = .238), but poorly
regulated children’s W1 externalizing behavior was
positively associated with the slope of mothers’
depressive symptoms (b = .26, p = .053). Thus, the
externalizing behavior of preschoolers with low self-
regulation predicted slower decreases in maternal
depressive symptoms from the age 3 to 10 assess-
ments. In contrast, our transactional multiple-group
model indicated that well-regulated preschoolers’
externalizing predicted low levels of mothers’
depressive symptoms at age 10. Both analyses sug-
gest that children’s externalizing behavior predicted
later levels of maternal depressive symptoms, and
mothers of children with high levels of EC fared bet-
ter than mothers of children with low EC.
Discussion
Following a transactional framework, our goal was
to elucidate bidirectional processes involving chil-
dren’s externalizing behavior and mothers’ depres-
sive symptoms from early to middle childhood. Prior
research has consistently demonstrated adverse
effects of maternal depression on child externalizing
problems (e.g., Goodman et al., 2011); however,
many studies have not included tests of bidirectional
effects, control of children’s previous problem behav-
iors, multiple informants, or a middle-class sample—
all were included in this study. In addition, we
contributed unique ﬁndings that associations
between maternal depression and child behavior
problems were moderated by individual differences
in child self-regulation and gender. We found long-
term effects in both directions between children’s
externalizing behavior and maternal depressive
symptoms that were moderated by preschool-age
levels of EC.
Controlling for gender and earlier externalizing
behavior, maternal depressive symptoms at age 3
predicted higher levels of externalizing behavior at
age 10 among children with low EC. This was consis-
tent with Lengua et al.’s (2008) ﬁndings that cumula-
tive risk, including maternal depression, only
predicted future adjustment problems of preschool-
age children with low self-regulation—also desig-
nated as children scoring below the median on EC
tasks. Furthermore, our results supported meta-anal-
yses indicating that early exposure to maternal
depression is more detrimental to development than
later exposure (Goodman et al., 2011; Lovejoy et al.,
2000). Preschool-age children who had suboptimal
levels of self-regulation appeared to be more vulner-
able to adverse effects of their mothers’ depressive
symptoms and, consequently, more likely to con-
tinue showing behavioral problems in middle child-
hood. Early childhood is a period of heightened
vulnerability that may be related to the development
of children’s self-regulation.
Children’s EC develops rapidly during preschool
years, allowing them to increasingly behave in
socially appropriate ways (Bell & Deater-Deckard,
2007; Kochanska & Aksan, 2006; Rothbart & Bates,
2006). Compared to children who had higher levels
of preschool-age EC, children with low EC had dou-
ble the externalizing problems at all assessments.
Low levels of self-regulation may predispose young
children to developing externalizing problems that
persist through childhood, particularly when they
are exposed to risk factors like maternal depression.
Because moderately stable individual differences in
EC emerge in late infancy (Kochanska & Aksan,
2006; Kochanska et al., 2000; Posner & Rothbart,
2000), early levels of EC may have enduring impli-
cations for children’s adjustment problems and their
vulnerability to stressors.
Regardless of children’s EC, we expected their
externalizing behavior to predict more of mothers’
depressive symptoms. Although researchers have
found that boys’ conduct problems predict high
levels of maternal depressive symptoms in low-
income families (Gross, Shaw, & Moilanen, 2008;
Shaw et al., 2009), we did not ﬁnd this in middle-
class families. The externalizing behavior of children
with high self-regulation predicted lower levels of
mothers’ depressive symptoms when children were
10 years old. This child evocative effect was the oppo-
site sign than we expected, and from children who in
general had low levels of externalizing behavior.
We emphasize that it is common for young
children to show elevated levels of externalizing
behavior, and well-regulated children’s externalizing
symptoms fell within a normal range of adjustment.
Research has shown that young children of mothers
with few depressive symptoms demonstrate more
deﬁant noncompliance and less passive noncompli-
ance than children of mothers with many depressive
symptoms (Dix, Stewart, Gershoff, & Day, 2007).
Modest levels of early externalizing behavior are nor-
mative and reﬂect healthy attempts at autonomous
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behavior, which could explain why well-regulated
children’s behavioral problems predicted lower
levels of mothers’ depressive symptoms. Well-regu-
lated children’s early externalizing behavior (which
at the mean level was lower than girls’ externalizing)
may have engaged mothers in ways that helped
reduce their depressive symptoms. To partly explore
this possibility, we examined whether children’s EC
moderated effects of their externalizing behavior on
the developmental growth of maternal depressive
symptoms.
Although maternal depressive symptoms decreased
at the same rate for children with low and high levels
of EC, poorly regulated children’s early externalizing
behavior predicted smaller decreases in mothers’
depressive symptoms. Thus, child evocative effects
on maternal depressive symptoms were found for
both well-regulated and poorly regulated children,
but these effects were of a different nature. One was
a time-speciﬁc effect, and the other was an effect on
growth. In both cases, interactions of child self-
regulation and externalizing behavior predicted later
levels of maternal depressive symptoms with moth-
ers of poorly regulated children faring unfavorably.
Whereas well-regulated children’s early behavioral
problems were mild and benign to mothers’ mental
health, poorly regulated children’s early behavioral
problems were more severe and predicted slower
decreases in their mothers’ depressive symptoms
through childhood.
As we have shown child self-regulation to mod-
erate the inﬂuence of early externalizing behavior
on growth of mothers’ depressive symptoms, so too
may the interaction of maternal depression and
child self-regulation alter the growth of adjustment
problems. The early combination of maternal
depression and child regulatory problems may place
children on difﬁcult trajectories in which they
repeatedly struggle with stage-salient tasks. Chil-
dren’s adaptive failures may exacerbate mothers’
depressive symptoms, which in turn may spill over
into mother–child interactions, increasing risk for
age-aberrant conduct problems. Although we did
not ﬁnd bidirectional effects within a single group
of children, we demonstrated effects in both direc-
tions between maternal depressive symptoms and
children’s externalizing that spanned approximately
7 years. Possible explanations for not identifying
bidirectional inﬂuences include the length of time
separating waves of assessments and the low-risk
nature of our sample. Annual assessments, moment-
to-moment data on mother–child interactions, and
high-risk families with severe mental illnesses might
have provided more robust evidence of bidirectionali-
ty. As it stands, studies that have documented trans-
actions or bidirectional effects between maternal
depression and child externalizing behavior have
utilized one or more of these approaches (Gross,
Shaw, & Moilanen, 2008; Gross, Shaw, Moilanen, &
Dishion, 2008; Gross et al., 2009; Nicholson et al.,
2011; Shaw et al., 2009).
A unique contribution of this study was our anal-
ysis of gender differences. Consistent with previous
studies, boys had lower levels of self-regulation and
higher levels of externalizing behavior than girls
(Deater-Deckard et al., 1998; Else-Quest et al., 2006;
Olson et al., 2005). Anticipating gender differences
in children’s behavioral adjustment, we compared
boys and girls in a transactional model and found
two moderating effects of gender. First, maternal
depressive symptoms at child age 3 predicted
higher levels of boys’ externalizing behavior at age
10. Second, boys had more stable externalizing
behavior than girls from ages 5 to 10. Compared to
girls, boys in this study showed externalizing prob-
lems that persisted through childhood and were
associated with their exposure to maternal depres-
sive symptoms in the preschool years.
These ﬁndings extended evidence of elevated
externalizing problems in boys’ exposed to maternal
depression from low income families to White, mid-
dle-class boys and their mothers (Gross et al., 2009;
Shaw et al., 2003; Shaw et al., 2009). In showing no
relation between girls’ behavior and mothers’
depressive symptoms, results were consistent with
other ﬁndings suggesting that boys are more vulner-
able than girls in early childhood to contextual risk
factors for externalizing problems (Cummings &
Davies, 1994; Davies & Windle, 1997; Dodge & Pettit,
2003; Goodman & Gotlib, 1999; Yates, Obradovic, &
Egeland, 2010). We note that only one child outcome
was examined in this study and it is possible that
there are no gender differences or worse outcomes
for girls when examining other domains. Some
research, for example, suggests that girls are more
likely to develop internalizing problems than boys
when exposed to maternal depression, particularly
during adolescence (e.g., Davies & Windle, 1997).
In further analyses we determined whether the
moderating role of early self-regulation differed
for boys and girls. First, we found that male gen-
der predicted higher levels of externalizing behav-
ior at age 10 among children who had low levels
of EC at age 3. Boys’ increased risk was associ-
ated with their lower relative levels of self-regula-
tion and greater negative response to mothers’
depressive symptoms. Again, this is consistent
with theories that suggest that boys are more vul-
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nerable to contextual risk factors in early child-
hood than girls.
However, an alternative test of moderation that
did not use dichotomized EC scores showed no inter-
active effects between child EC and maternal depres-
sive symptoms on boys’ or girls’ externalizing
behavior. Our initial test of EC as a moderator was
within a multiple-group SEM framework, and there-
fore, no main effects of EC were examined. Contrary
to our previous moderation results, both child EC
and maternal depressive symptoms at age 3 directly
predicted higher levels of boys’ externalizing behav-
ior at age 10. The main effect of child EC may have
accounted for all the variance in externalizing behav-
ior that could be explained by the interaction
between EC and maternal depressive symptoms.
Nonetheless, this analysis demonstrated unique con-
tributions of child EC and maternal depressive
symptoms during the preschool years on the conti-
nuity of boys’ externalizing behavior, and their rela-
tively modest roles, at least in this low-risk sample,
in the development of girls’ problem behavior.
Despite inconsistent ﬁndings with EC as a mod-
erator, we have shown that high levels of self-
regulation in the preschool years have an impact on
externalizing behavior in middle childhood. More-
over, boys’ early self-regulatory vulnerabilities may
help explain why boys typically display more exter-
nalizing problems than girls. Supporting previous
research, boys’ EC at age 3 was inversely related to
their externalizing behavior at age 10 (Eisenberg
et al., 2005; Martel & Nigg, 2006; Olson et al.,
2005). Boys’ EC was negatively correlated with
externalizing behavior at each assessment, whereas
for girls they were only correlated at age 3. Gender
differences in self-regulation may explain why the
gender gap in externalizing behavior grows after
the preschool years (Deater-Deckard et al., 1998;
Farrington, 2009). Early gender differences in reac-
tivity to stress and self-regulation favor girls in
reducing their risk of externalizing problems. For
example, infants who focus on stressors are shown
to be more aggressive as toddlers; however, shifting
attention away from stressors, a regulatory skill
related to EC, is associated with less aggressive
behavior in girls, but not in boys, who generally
develop this skill later on (Crockenberg, Leerkes, &
Barrig Jo, 2008). Boys show a stronger impulse to
continue attending to stressors than girls, and inhi-
bition of this response requires greater EC. Thus,
boys’ temperamental vulnerabilities appear to
increase their risk of externalizing problems, partic-
ularly when exposed to maternal depressive symp-
toms in the preschool years.
Few studies have addressed child factors that
explain why boys show more externalizing problems
than girls. Our ﬁndings indicate that low
self-regulation in early childhood, a time of critical
self-regulatory development, elevates boys’ vulnera-
bility to maternal depression and their risk of contin-
uing to manifest externalizing problems. As both
child self-regulation and gender moderated relations
between maternal depression and child externaliz-
ing, we can assert broadly that transactional models
are needed. Irrespective of empirical associations
showing reciprocal effects, a transactional frame-
work informs knowledge of how individual child
characteristics and environmental factors provide
stronger predictions about development than either
alone.
Limitations and Future Directions
Several caveats of this study warrant future inves-
tigation of our research questions. Although our ana-
lytic models delineated effects between maternal
depressive symptoms and child externalizing behav-
ior, they did not clarify proximal mechanisms or
how the development of self-regulation was affected
by maternal depression and child behavioral prob-
lems. Parenting deﬁcits have been linked to maternal
depression (Goodman & Gotlib, 1999; Lovejoy et al.,
2000), child externalizing behavior (Campbell et al.,
2000; Deater-Deckard et al., 1998), and EC (Chang
et al., 2011; Choe et al., in press). Mothers with
depression who demonstrate disengaged or actively
negative parenting may contribute to suboptimal
gains in children’s EC and, consequently, more per-
sistent externalizing problems. Behavioral problems
in early childhood are normative, reﬂecting
children’s attempts at behavioral autonomy; when
successful, children may help improve mothers’
depressive symptoms (Dix et al., 2007). Children
with age-aberrant behavioral problems, however,
may evoke disrupted parenting from mothers, which
can worsen maternal depression and interfere with
their attempts to socialize children. Therefore,
parenting deﬁcits may mediate bidirectional associa-
tions between maternal depressive symptoms and
child externalizing. Longitudinal studies integrating
these factors with self-regulation are needed.
Relatedly, we examined moderating effects of
children’s preschool-age EC, but growth in EC
occurs across development (Kochanska et al., 2000;
Lengua, 2006). Children’s EC at ages 5 and 10 may
have had different moderating effects on relations
between maternal depression, child externalizing,
and gender. However, as we have emphasized, indi-
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vidual differences in levels of EC are moderately sta-
ble through childhood (Kochanska & Aksan, 2006;
Posner & Rothbart, 2000), suggesting that preschool-
ers who performed poorly on self-regulatory tasks
would likely perform poorly on age-appropriate
tasks in later childhood. Furthermore, identifying
child factors in early development that inﬂuence
their vulnerability to contextual risk factors is more
likely to inform prevention efforts to reduce future
problem behaviors.
Another methodological limitation was the differ-
ent versions of the TRF used to assess child external-
izing problems. Our measure of externalizing
problems at age 3 included scales of attention prob-
lems and aggressive behavior, whereas the measure
at ages 5 and 10 consisted of scales for
rule-breaking and aggressive behavior. Use of only
consistent items from these measures might have
altered our ﬁndings as attention problems and rule-
breaking behavior could be related to child EC and
maternal depression differently. Moreover, specifying
the exact symptoms of mothers and children that
reciprocally inﬂuence each other is needed to clarify
bidirectional processes underlying negative mother–
child interactions.
Finally, the external validity of our ﬁndings is
limited to mainly White, middle-class families. Bidi-
rectional effects in the maternal depression litera-
ture have been found mostly in at-risk, low-income
families (Gross, Shaw, Moilanen, & Dishion, 2008;
Nicholson et al., 2011). Racially and ethnically
diverse samples should be examined to replicate
and determine the generalizability of our results.
Conclusion
In this prospective longitudinal study, low levels
of child self-regulation increased boys’ vulnerability
to harmful effects of maternal depressive symp-
toms, increased their risk of school-age externaliz-
ing problems, and hindered improvements in
mothers’ depressive symptoms. In addition to con-
ceptualizing poor self-regulation as a vulnerability
factor, we also may consider self-regulatory compe-
tence as a protective factor that buffers young chil-
dren from risk factors like maternal depression.
This alternative perspective supports researchers
who posit that children’s self-regulatory compe-
tence facilitates resilience processes, such as effec-
tive coping responses (Buckner, Mezzacappa, &
Beardslee, 2003; Lengua, 2002; Lengua & Long,
2002). Teasing apart the dynamic interplay between
maternal depression and child externalizing can
elucidate their etiologies and prevention, as well as
the intergenerational transmission of psychopathol-
ogy. Prevention efforts targeting mothers’ depres-
sive symptoms and toddlers’ disruptive behavior
and emerging self-regulatory skills, especially in
boys, may help prevent more stable and severe
mental health problems in mothers and their chil-
dren.
References
Achenbach, T. M. (1992). Manual for the Child Behavior
Checklist/2–3 and 1992 Proﬁle. Burlington: Department of
Psychiatry, University of Vermont.
Achenbach, T. M. (1997). Teacher–Caregiver Report Form for
Ages 2–5. Burlington: Department of Psychiatry, Uni-
versity of Vermont.
Achenbach, T. M., Dumenci, L., & Rescorla, L. A. (2002).
Ten-year comparisons of problems and competencies
for national samples of youth: Self, parent, and teacher
reports. Journal of Emotional and Behavioral Disorders, 10,
194–203. doi:10.1177/10634266020100040101
Achenbach, T. M., & Rescorla, L. A. (2001). Manual for
ASEBA school-age forms & proﬁles. Burlington: Univer-
sity of VT, Research Center for Children, Youth, &
Families.
Ahadi, S. A., Rothbart, M. K., & Ye, R. (1993). Children’s
temperament in the U.S. and China: Similarities and
differences. European Journal of Personality, 7, 359–378.
doi:10.1002/per.2410070506
Bell, M. A., & Deater-Deckard, K. (2007). Biological
systems and the development of self-regulation:
Integrating behavior, genetics, and psychophysiology.
Journal of Developmental and Behavioral Pediatrics, 28,
409–420. doi:10.1097/DBP.0b013e3181131fc7
Bell, R. Q. (1968). A reinterpretation of the direction of
effects in studies of socialization. Psychological Review,
75, 81–95. doi:10.1037/h0025583
Boomsma, A. (2000). Reporting analyses of covariance
structures. Structural Equation Modeling, 7, 461–483.
doi:10.1207/S15328007SEM0703_6
Buckner, J. C., Mezzacappa, E., & Beardslee, W. R. (2003).
Characteristics of resilient youths living in poverty: The
role of self-regulatory processes. Development and Psycho-
pathology, 15, 139–162. doi:10.1017.S0954579403000087
Campbell, S. B., Shaw, D. S., & Gilliom, M. (2000). Early
externalizing behavior problems: Toddlers and pre-
schoolers at risk for later maladjustment. Development
and Psychopathology, 12, 467–488. doi:10.1017/S09545794
00003114
Chang, H., Olson, S. L., Sameroff, A. J., & Sexton, H. R.
(2011). Child effortful control as a mediator of parent-
ing practices on externalizing behavior: Evidence for a
sex-differentiated pathway across the transition from
preschool to school. Journal of Abnormal Child Psychol-
ogy, 39, 71–81. doi:10.1007/s10802-010-9437-7
Choe, D. E., Olson, S. L., & Sameroff, A. J. (in press).
Effects of early maternal distress and parenting on the
654 Choe, Olson, and Sameroff
development of children’s self-regulation and external-
izing behavior. Development and Psychopathology.
Cicchetti, D., & Toth, S. L. (1997). Transactional ecological
systems in developmental psychopathology. In S. S.
Luthar, J. Burack, D. Cicchetti, & J. Weisz (Eds.), Develop-
mental psychopathology: Perspectives on adjustment, risk,
and disorder (pp. 317–349). New York: Cambridge Uni-
versity Press.
Connell, A. M., & Goodman, S. H. (2002). The association
between psychopathology in fathers versus mothers
and children’s internalizing and externalizing behavior
problems: A meta-analysis. Psychological Bulletin, 128,
746–773. doi:10.1037/0033-2909.128.5.746
Crockenberg, S. C., Leerkes, E. M., & Barrig Jo, P. S.
(2008). Predicting aggressive behavior in the third year
from infant reactivity and regulation as moderated by
maternal behavior. Development & Psychopathology, 20,
37–54. doi:10.1017/S0954579408000023
Cummings, E. M., & Davies, P. T. (1994). Maternal
depression and child development. Journal of Child Psy-
chology and Psychiatry, 35, 73–112. doi:10.1111/j.1469-
7610.1994.tb01133.x
Davies, P. T., & Windle, M. (1997). Gender-speciﬁc
pathways between maternal depressive symptoms,
family discord, and adolescent adjustment. Develop-
mental Psychology, 33, 657–668. doi:10.1037/0012-1649.
33.4.657
Deater-Deckard, K., Dodge, K. A., Bates, J. E., & Pettit, G.
S. (1998). Multiple risk factors in the development of
externalizing behavior problems: Group and individual
differences. Development and Psychopathology, 10, 469–
493. doi:10.1017/S0954579498001709
Derogatis, L. R. (1993). Brief Symptom Inventory: Adminis-
tration, scoring, and procedures manual. Minneapolis,
MN: National Computer Systems.
Derogatis, L. R., & Fitzpatrick, M. (2004). The use of
psychological testing for treatment planning and outcomes
assessment: Instruments for adults (Vol. 3, 3rd ed.). Mah-
wah, NJ: Erlbaum.
Dix, T., Stewart, A. D., Gershoff, E. T., & Day, W. H. (2007).
Autonomy and children’s reactions to being controlled:
Evidence that both compliance and deﬁance may be posi-
tive markers in early development. Child Development, 78,
1204–1221. doi:10.1111/j.1467-8624.2007.01061.x
Dodge, K. A. (1990). Developmental psychopathology in
children of depressed mothers. Developmental Psychol-
ogy, 26, 3–6. doi:10.1037/0012-1649.26.1.3
Dodge, K. A., & Pettit, G. S. (2003). A biopsychosocial
model of the development of chronic conduct problems
in adolescence. Developmental Psychopathology, 39, 349–
371. doi:10.1037/0012-1649.39.2.349
Eisenberg, N., Zhou, Q., Spinrad, T. L., Valiente, C.,
Fabes, R. A., & Liew, J. (2005). Relations among posi-
tive parenting, children’s effortful control, and external-
izing problems: A three-wave longitudinal study. Child
Development, 76, 1055–1071. doi:10.1111/j.1467-8624.
2005.00897.x
Else-Quest, N. M., Hyde, J. S., Goldsmith, H. H., & Van
Hulle, C. A. (2006). Gender differences in temperament:
A meta-analysis. Psychological Bulletin, 132, 33–72.
doi:10.1037/0033-2909.132.1.33
Farrington, D. P. (2009). Conduct disorder, aggression, and
delinquency. In R. M. Lerner & L. Steinberg (Eds.), Hand-
book of adolescent psychology: Individual bases of adolescent
development (Vol. 1, 3rd ed., pp. 683–722). Hoboken, NJ:
Wiley.
Goodman, S. H., & Gotlib, I. H. (1999). Risk for psycho-
pathology in the children of depressed parents: A
developmental approach to the understanding of mech-
anisms. Psychological Review, 106, 458–490. doi:10.1037/
0033-295X.106.3.458
Goodman, S. H., Rouse, M. H., Connell, A. M., Broth, M.
R., Hall, C. M., & Heyward, D. (2011). Maternal depres-
sion and child psychopathology: A meta-analytic
review. Clinical Child Family Psychology Review, 14,
1–27. doi:10.1007/s10567-010-0080-1
Gross, H. E., Shaw, D. S., Burwell, R. A., & Nagin, D. S.
(2009). Transactional processes in child disruptive behav-
ior and maternal depression: A longitudinal study from
early childhood to adolescence. Development and
Psychopathology, 21, 139–156. doi:10.1017/S09545794090
00091
Gross, H. E., Shaw, D. S., & Moilanen, K. L. (2008). Reci-
procal associations between boys’ externalizing prob-
lems and mothers’ depressive symptoms. Journal of
Abnormal Child Psychology, 36, 693–709. doi:10.1007/
s10802-008-9224-x
Gross, H. E., Shaw, D. S., Moilanen, K. L., Dishion, T. J., &
Wilson, M. N. (2008). Reciprocal models of child behav-
ior and depressive symptoms in mothers and fathers in a
sample of children at risk for early conduct problems.
Journal of Family Psychology, 22, 742–751. doi:10.1037/
a0013514
Hollingshead, A. B. (1979). The Hollingshead four factor
index of socioeconomic status. New Haven, CT: Yale Uni-
versity. Unpublished paper. Retrieved October 31,
2010, from http://www.yale-university.com/sociol-
ogy/faculty/docs/hollingshead_socStat4factor.pdf
Kessler, R. C., Berglund, P., Demler, O., Jin, R., Koretz, D.,
Merikangas, K. R., et al. (2003). The epidemiology of
major depressive disorder: Results from the National
Comorbidity Survey Replications. Journal of American
Medical Association, 289, 3095–3105. doi:10.1001/jama.
289.23.3095
Kline, R. B. (2005). Principles and practice of structural equa-
tion modeling (2nd ed.). New York: Guilford.
Kochanska, G., & Aksan, N. (2006). Children’s conscience
and self-regulation. Journal of Personality, 74, 1587–1617.
doi:10.1111/j.1467-6494.2006.00421.x
Kochanska, G., Murray, K. T., & Harlan, E. T. (2000).
Effortful control in early childhood: Continuity and
change, antecedents, and implications for social devel-
opment. Developmental Psychology, 36, 220–232. doi:
10.1037/0012-1649.36.2.220
Effortful Control Moderates Bidirectional Effects 655
Kochanska, G., Murray, K., Jacques, T. Y., Koenig, A. L., &
Vandegeest, K. A. (1996). Inhibitory control in young
children and its role in emerging internalization. Child
Development, 67, 490–507. doi:10.1111/j.1467-8624.1996.
tb01747.x
Lengua, L. J. (2002). The contribution of emotionality and
self-regulation to the understanding of children’s
response to multiple risk. Child Development, 73,
144–161. doi:10.1111/1467-8624.00397
Lengua, L. J. (2006). Growth in temperament and parenting
as predictors of adjustment during children’s transition
to adolescence. Developmental Psychology, 42, 819–832.
doi:10.1037/0012-1649.42.5.819
Lengua, L. J., Bush, N. R., Long, A. C., Kovacs, E. A., &
Trancik, A. M. (2008). Effortful control as a moderator
of the relation between contextual risk factors and
growth in adjustment problems. Development and Psy-
chopathology, 20, 509–528. doi:10.1017/S095457940800
0254
Lengua, L. J., & Long, A. C. (2002). The role of emotional-
ity and self-regulation in the appraisal–coping process:
Tests of direct and moderating effects. Journal of Applied
Developmental Psychology, 23, 471–493. doi:10.1016/
S0193-3973(02)00129-6
Lovejoy, M. C., Graczyk, P. A., O’Hare, E., & Neuman,
G. (2000). Maternal depression and parenting: A
meta-analytic review. Clinical Psychology Review, 20,
561–592. doi:10.1016/S0272-7358(98)00100-7
MacCallum, R. C., Zhang, S., Preacher, K. J., & Rucker,
D. D. (2002). On the practice of dichotomization of
quantitative variables. Psychological Methods, 7, 19–40.
doi:10.1037//1082-989X.7.1.19
Martel, M. M., & Nigg, J. T. (2006). Child ADHD and per-
sonality/temperament traits of reactive and effortful
control, resiliency, and emotionality. Journal of Child
Psychology and Psychiatry, 47, 1175–1183. doi:10.1111/j.
1469-7610.2006.01629.x
Muthen, L. K., & Muthen, B. O. (2010). Mplus version 6
user’s guide. Los Angeles: Muthen & Muthen.
Nicholson, J. S., Deboeck, P. R., Farris, J. R., Boker, S. M.,
& Borkowski, J. G. (2011). Maternal depressive
symptomatology and child behavior: Transactional rela-
tionship with continuous bidirectional coupling. Devel-
opmental Psychology, 47, 1312–1323. doi:10.1037/
a0023912
Olson, S. L., Sameroff, A. J., Kerr, D. C. R., Lopez, N. L.,
& Wellman, H. M. (2005). Developmental foundations
of externalizing problems in young children: The role
of effortful control. Development and Psychopathology, 17,
25–45. doi:10.1017/S0954579405050029
Olson, S. L., Sameroff, A. J., Lunkenheimer, E. S., & Kerr,
D. C. R. (2009). Self-regulatory processes in the devel-
opment of disruptive behavior problems. In S. L. Olson
& A. J. Sameroff (Eds.), Biopsychosocial regulatory pro-
cesses in the development of childhood behavior problems
(pp. 144–185). New York: Cambridge University Press.
Posner, M. I., & Rothbart, M. K. (2000). Developing mecha-
nisms of self-regulation. Development and Psychopathology,
12, 427–441. Retrieved April 20, 2008, from http://www.
bowdoin.edu/~sputnam/rothbart-temperament-question
naires/pdf/Devel_Mech_of_Self-Reg.pdf
Rothbart, M. K., & Bates, J. E. (1998). Temperament. In
W. Damon (Series Ed.) & N. Eisenberg (Ed.), Handbook
of child psychology: Vol. 3. Social, emotional, personality
development (5th ed., pp. 105–176). New York: Wiley.
Rothbart, M. K., & Bates, J. E. (2006). Temperament. In
W. Damon & R. Lerner (Series Eds.) & N. Eisenberg
(Eds.), Handbook of child psychology: Vol. 3. Social, emo-
tional, and personality development (6th ed., pp. 99–166).
New York: Wiley.
Sakakibara, B. M., Miller, W. C., Orenczuk, S. G., Wolfe,
D. L., & SCIRE Research Team. (2009). A systematic
review of depression and anxiety measures with
individuals with spinal cord injury. Spinal Cord, 47,
841–851. doi:10.1038/sc.2009.93
Sameroff, A. J. (2000). Developmental systems and psy-
chopathology. Development and Psychopathology, 12,
297–312. doi:10.1017/S0954579400003035
Sameroff, A. J. (2009). The transactional model. In A. J.
Sameroff (Ed.), The transactional model of human develop-
ment: How children and contexts shape each other (pp.
3–21). Washington, DC: APA.
Sektnan, M., McClelland, M. M., Acock, A., & Morrison,
F. J. (2010). Relations between early family risk, chil-
dren’s behavioral regulation, and academic achieve-
ment. Early Childhood Research Quarterly, 25, 464–479.
doi:10.1016/j.ecresq.2010.02.005
Shaw, D. S., Gilliom, M., Ingoldsby, E. M., & Nagin, D. S.
(2003). Trajectories leading to school-age conduct prob-
lems. Developmental Psychology, 39, 189–200. doi:
10.1037/0012-1649.39.2.189
Shaw, D. S., Gross, H. E., & Moilanen, K. L. (2009).
Developmental transactions between boys’ conduct
problems and mothers’ depressive symptoms. In A. J.
Sameroff (Ed.), The transactional model of human develop-
ment: How children and contexts shape each other
(pp. 77–96). Washington, DC: APA.
Sroufe, A. L., Duggal, S., Weinﬁeld, N., & Carlson, E.
(2000). Relationships, development, and psychopathol-
ogy. In A. J. Sameroff, M. Lewis, & S. M. Miller (Eds.),
Handbook of developmental psychopathology (2nd ed., pp.
75–91). New York: Plenum.
Weinﬁeld, N. S., Ingerski, L., & Moreau, S. C. (2009).
Maternal and paternal depressive symptoms as predic-
tors of toddler adjustment. Journal of Family Studies, 18,
39–47. doi:10.1007/s10826-008-9205-2
Yates, T. M., Obradovic, J., & Egeland, B. (2010).
Transactional relations across contextual strain, par-
enting quality, and early childhood regulation and
adaptation in a high-risk sample. Development and
Psychopathology, 22, 539–555. doi:10.1017/S09545794
1000026X
656 Choe, Olson, and Sameroff
Appendix
Correlations, Means, and Standard Deviations of Variables in Structural Equation Models (SEM)
Table A1
Full Sample SEM (N = 224)
Variables 1 2 3 4 5 6 7 8
1. Gender (0 = boys, 1 = girls) —
2. W1 effortful control .19** —
3. W1 maternal depressive symptoms .15* .12 —
4. W1 externalizing behavior .17* .30*** .06 —
5. W2 maternal depressive symptoms .02 .07 .51*** .17* —
6. W2 externalizing behavior .16* .23** .08 .43*** .08 —
7. W3 maternal depressive symptoms .02 .05 .36*** .12 .52*** .12 —
8. W3 externalizing behavior .26*** .31*** .17* .44*** .17* .63*** .10 —
M 0.47 0.03 0.29 10.11 0.27 4.40 0.22 3.39
SD 0.50 2.24 0.42 12.56 0.48 8.16 0.38 6.07
Note. W1 = Wave 1 at age 3; W2 = Wave 2 at age 5; W3 = Wave 3 at age 10.
*p < .05. **p < .01. ***p < .001.
Table A2
Multiple Group SEM Comparing Boys (Below Diagonal, n = 118) and Girls (Above Diagonal, n = 106)
Variables 1 2 3 4 5 6 7 M (SD)
1. W1 effortful control — .06 .23* .03 .11 .04 .01 0.42 (2.21)
2. W1 maternal depressive symptoms .28** — .01 .50*** .13 .48*** .07 0.35 (0.50)
3. W1 externalizing behavior .31** .17 — .04 .30* .05 .32** 7.95 (10.66)
4. W2 maternal depressive symptoms .15 .55*** .25* — .11 .63*** .04 0.26 (0.48)
5. W2 externalizing behavior .28** .11 .51*** .06 — .11 .48*** 3.08 (6.70)
6. W3 maternal depressive symptoms .12 .19 .18 .41*** .12 — .19 0.21 (0.40)
7. W3 externalizing behavior .41*** .34** .45*** .23* .69*** .06 — 1.75 (3.33)
M 0.44 0.23 12.09 0.28 5.61 0.23 4.87
SD 2.19 0.32 13.83 0.48 9.17 0.35 7.46
Note. W1 = Wave 1 at age 3; W2 = Wave 2 at age 5; W3 = Wave 3 at age 10.
*p < .05. **p < .01. ***p < .001.
Table A3
Multiple Group SEM Comparing Poorly Regulated (Below Diagonal, n = 112) and Well-Regulated Groups (Above Diagonal, n = 112)
Variables 1 2 3 4 5 6 7 8 M (SD)
1. Gender (0 = boys, 1 = girls) — .02 .24* .04 .11 .11 .02 .03 0.60 (0.49)
2. W1 effortful control .03 — .06 .12 .02 .02 .09 .11 1.80 (1.21)
3. W1 maternal depressive symptoms .08 .28** — .03 .50*** .13 .52*** .13 0.28 (0.41)
4. W1 externalizing behavior .15 .13 .09 — .00 .42*** .17 .33** 6.65 (9.69)
5. W2 maternal depressive symptoms .10 .02 .53*** .26* — .05 .59*** .03 0.23 (0.46)
6. W2 externalizing behavior .08 .13 .07 .37** .08 — .13 .48*** 2.49 (5.67)
7. W3 maternal depressive symptoms .03 .00 .23* .24* .48*** .11 — .07 0.19 (0.32)
8. W3 externalizing behavior .30** .25* .22* .43*** .21* .65*** .08 — 1.83 (3.75)
M 0.35 1.87 0.29 13.82 0.32 6.30 0.25 4.85
SD 0.48 1.33 0.43 14.18 0.50 9.72 0.42 7.36
Note. W1 = Wave 1 at age 3; W2 = Wave 2 at age 5; W3 = Wave 3 at age 10.
*p < .05. **p < .01. ***p < .001.
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